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PURPOSE: A two channel memory system is provided to 
increase an operating speed of a data bus and to expand the 
width of the data bus easily. CONSTITUTION: A memory system 
includes a system board(IO), a memory controller^ 1), a 
plurality of the memory modules(12a, 12b, 12c, 12d), a 
common control and address bus(CAB) expanded from the 
memory controller, a data bus(DB1 to DB4) of a first channel, 
and a data bus(DB5 to DB6) of a second channel. The data bus 
(DB1 to DB4) of a first channel is expanded from the memory 
controller and is placed on left side of the common control and 
address bus(CAB), and the data bus(DB5 to DB8) of a second 
-channel is expanded from the memory controller and is placed on right side of the common control and address bus 
(CAB). The first group of the memory module are mounted on the data bus of the first channel, The second group of 
• the memory-module are mounted on the data bus of the second channel, and the first and the second groups ol the 
memory module is shared the common control and address bus. 
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ii as oi on xHeafe on 3a 36oi :wAisa. 401 ansa Ai^aon/Hte. hxh^si qioiq w±mm 
mviDAsi aioia w^6oi on a a snais¥Ei ^seich 33101 a c»aai± m^s §^2g a 

^Oll HHXISB. DO a a 35621 3B13S 6PI 39l13tHti°| QIOIS tHiSOO §sf£l2 OB 3 a 36621 
39l2XHti°t QIOIQ bH±60|| S*frSO. 3» 6DI Oil 3 a AI^SOIIAHfe, 3£ Oil 3 a 36 

soi eg on flsisffe ss mat s oiaai± m±s esem. sa #3i wis a stfg i?s 

60| AHM gSE|3s UH XI 3 12 33113011 ^Slfe 0113a 3663} £PI 3822 OB ^Shfe Wisa 36 
601 MS. mxh£|3^ dHxISCL ffS 2f 0113a 368, OllSa 36&0B OlSSg^ ^40H2| q|| 2£ | 

axis. 4Pi 0113a S62i eeoii ?ixiaiDi ai±b saasi ^aiaa eiispi as t!i st^?, 
4Pi oiiaa ss^oii oisMafe win. s 4Pi s#^¥# &d\ u\w aioioii ei^a^ 33101 §j 
oiaai^ aii ^tiisna. 401 33101 a oiaai^ tn^a mm tii^t ^1 turn* :>ixi 401 a* una 
a saw AizixhB s>2 g^gts uiiaasasoi tf?i ^021 suasion ^xi^as sis 
a. 

CUES 
£1 

SAffA/ 

£021 £3 

B »SSI &MB& 41S0IIAH °J6£|fe ESS SO- gSSI OI3HSPI flftOI 2f 3E92] ggOl 331 

£ IS g KS2| 39I1AIAIOIIOII Ufa OB 3 a A|>:g§ US-LHfe: 32 

3 2fe 3 1011 3AI2 0||3a 362| &A|| 333SAH g W S (XI TtE DII3a 366 UEHJIfe 32 
E3g£ 1011 3AI8 fi Kg OB Q}8 0113a A|±S£| S3 HBtigttS UEMJIfe 53 

E 4b S &S2J 331 261 AI Oil Oil us onaa-Ai±ss uauife SB 

3 5fe 3 4011 5A|@ S &3°| 331241 AlOBOfl OS OllSa A|£f|S| S3 HtittBIS UQ-LHfe 32 
3 68 3 4011 SA|£ fi ggS| 39126! AI Oil Oil IDS OOSa A|±g2| QB S3 UHtigfUS U^UIfe 3 

gg2l SSI 

at soi ^oi^ jig si 3 mow m&n£ 
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e tss 002 si ai±s si on 2 si ssoii 332s. ^si ma si aEai^ a±a s^stte 2mg 
oii 2 si ai±s §y 01 oil meate nsa 21011 ae 20m. 

USE* 0|l2SI4xlte ?g 2S3S1 SJ Ol Oil 3|Srft CHSifStOII SIS ^2 VS90I SSffl, fte S 

sa ai^ssi g&'oi sib g&flsisat ?g 2^21011 g§a ssaa act. 2 sat usa 
ai^ouai gsasisxia mi2si§xi zjsi s^Ea xtopt as a axia asm. aeoiife cms 
agxia ssresE?t aai ssa ai^bsi 4tei mftsite ?a eeioi a2 sia. 

01 oil irta t*sa Ai^sa s^£t s&aispi 9ish 2^ oiisbi sxioi cue a^sei oiubi us 
0112a ai^soii ae a? 31 31^32 act. 24s 0112a Ai^gjoift b?iai 2*011 a a*g aioia 
a se^sr ^ site 0112a ?ggfss aoifta. 0112a Ai^sa n^as ash Ait ^stsa2 an 
2^ oii2si3xi3t JHBaaof sin a. 01 a am mi2&isxi2t 01 °j a¥a sssife st^ eiamioi 

— a 2^sitf ^ Sib 0112a 21 3 Ui±2l ^(Architecture^ OH^ g28ta. CtAIBHSH tH^£| 
HHxl3|^ Si H±30|| 0U2SI3XI11 3*8131 91 8K Aigate DilEa 2fi2| ^?43|#0| 0H¥ g26i 

a. 

ftS B9|A|^S 0H2SI3x|£¥a £Ja^3te QlOiaa £1 UaUlte CH^(Bandv«idth)8 QlOia Hi 
±9 =3i Oil 2 SIS XI SI Q| 01 El a±a §3*2011 a^fta. a oi a a±^g A|±B 0112a §33 

aa^ej eaioiu a±<ssa saaiei uhxisoii mfti g>aw. aioia a±a i3^2te aioia a 

±a 23I32J H^EI 4go|| ojsh S o@ Q rj}E.|Ai 0)3 = 1 ft4A|3|3l 9|3HAHte, 5 0||2a A|±g 
21 H^Sil 9i8HAite g^a A|±B LHOIIAH 0112a S^2S filgg ft§S 3^1 Sde 0|gSi2 2 

^nfoiiAi sauist oi a 3m S3i3°j 54i» ewaiii ^ &te gfaoi 2*iaao F &a. 



muM s ttgoi oi^niisife 3i#3 stab aioia a±a §3*23 »3ai& 4* 20 aioia a^ 

^8 SOI8t3fl *3fc k 4= 21311 Site 0112a Al^gS mSSIte Ell 30. 

b &aoi oi^2Xisite a^ 3i#5! atJiite aioia a^2i §»^ei s^ais ^ an taioia a^^ 
s soist^ii sgt 4> 21311 site 0112a 211 BlgStte Ql act. 



3|$5! lHJi\m &^§t3| fl ft S ^ k S2| a EllSrOII IDE 0112a Al^Ug, Al^g fiE, 40| A|>; 
M SE4r2| Oiisa §ii£|, fe^l A|±S SE4r2| ^43H21 0112a 2SS, Oil2a =Ii£IS 

¥a stsste ss ma si aEai>; a^. onaa sMias^a ttsaa ss ma k 
aEaii^ a^s §4J2§ st^oii «nxiate aisHusi Qioia a±§. si m\ 0112a ^M^as^a 
atssn 4^1 g« ma si aEai^ a^a g^°s ^ob HHxiate ni2xny2i Qioia a^ss =? 

blotte 31§ ^§2S BCf. 

^si 43i mi 2 a 2ii°j hiiss 43i fliinusi aioia a^ioii gsfan 431 0112a 211a 
SI23S 43i ui2xHya aioia a^ioii s^goi 431 0112a 211a 33115 » «i2ss 431 si 
ma si aEai^ a^a sseci. 

43I oil a El 2118 S¥SSO| AH^ gSSE^ bHxian, 431 flUSOfl ^Site 0112a 2553} 4 
31 SI230H ^Site 0112a 21101 AHS I2xia2^ UHxISCf. 431 39113011 ^5ite Oil SSI 21! 2i 
431 fl|2S0| ^Stte (HIS SI 211S ISSh §EH(Type)« §>3iU Oia(Mirror) S2| AiS a^ Sa» 

s>tea. 

431 3|#» 3im« BS8I3I 9i& ft a^ EHSTOII (HI SSI Al^gjg, Al^g ME, 431 A| 

±W SE42 0112 SI 5Iia, 43| Al^g ME42| s^ ?H o| CHI S2 E-l Sll, 431 OilSa SMia 

s^a usst; si ma si asai^ a^. 431 onsa ss»as¥a ^san 431 si ma si 
asai± a^a »»at s&ss irjs siu*i sis bHxiate shxhusi Qioia w±m 
si m2xny2i aioia a^ii ^astte si ^sss gta. 

58i 431 oiisa 211a Buss 43i fliixHUsi aioia a^ioii gafan 431 0112a 211a 

431 m2JHya QlOia a^KHI S«SrS3 431 Oi|2S| 2ii°| HI15 K 33I2SS 43| SI 

ma si asai^ a±s s^sia 431 misoii ^§ite oiissi snat 431 33125011 ^stte oiisa 

21101 2^9) 5!CH£ StU^I HHxISa. 

431 ae 3i$5f am« &48t3i «e ft vaoii 0112S1 21s, 431 0112a 214011 assa 
te m^Tnai 0112a §xii, 431 oiissi S121 eeoii ?ixi§iK ai^h SE421 ^aiast 

a§(interconnect)8i3| 9ift &m Si^?, 431 OIISSI S140II Otgeg^ mm > g ai§ oj 

#^^2i 431 am Atoioii ssate ma si asai± a^s ?asis, 431 ma si asai± a^i 
sft <y^3t 431 ^ mi ssi 9x1 011 Aizixt* i>s a^aEf 431 mi2asxiioi 431 ma ai asai 
^ a ±011 texi32£ s§ate 211 ^§2s ma. 

431 ma si asaii a^te, 431 &m ag^¥a stua gj^eis ssh a^aa 431 ama as 
^ 431 tis E,'S^¥a sma mmm ssh U3tte ss mE^w- gas g^aau ste 431 ai 
±m e=4a ma si asai^ w^§?a g3iate ^as tag t4@a. 

2ft 431 2f mi2S| SIS. 2|2| 431 6!a °'g^^a S^E2t S^5! AiOIWI S8 ?5^? SSS 

1432 ^as sma missisxioii siate ^^21 aioia a^a a ^afta. 

431 ma si asai^ a±a 431 amte 431 as. £i£^3i 9ixi8ite 431 misa 21a 

X Ti Ml^ ai ftiw — l /mi mm —1 f— 1 r-i rr ♦! ti -i i niimi ri c: i iaii i i -h i ii m f-ti , i mm im , -,, mt r— ^, 
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4 2JD. 

5 Bfgj* fi ttBSI §3 tfS| 3! 9 * S *S2| tiAIOH 2I8I0I gggfe SgSI 0|6H8|3| s) 
SHAife e »S2| UtttS|« gAIOtll Oil A| Site S¥ £9 ft SB 01 ?IXH9 LH§§ S£8IO|Ote* 

oi sk «¥» esi ssshoi s ^g£i m&sie ^aioiii ggsssMi. s ggi &ahisi 
d. 2f esoh xoAia gget ¥xh« DDt«D. 

£ 18 B Sfg2| XI1 1 Al Oil OH CDe OHSBI A|±gg DDUIte E90ID. 

e is asms, a »g si aiAiAioiioii d# ohsbi Ai±soiiAHte, ai±s se(io)&°i ±s°i m\ 
oil mis ei giiadDJt gsrsis ohsbi smbbku)£¥ei ss xiich a 0HEai± m±(CABpi m 
ssd. se qioieh xh^oi xiioh ft cHsai^ w^(cab)b gmoii sei*! u^ichsd. 

OAIB8H XH1XHg2| Ql OI EH UH±M(DB1 LH XI DB4)0| 0HSEI SMSBI (11 )£¥EI *rlr£l01 §S XHIOi ft 
OHEai± UH±(CAB)« gfe!2£ £5011 HHxl£!D. XU2fllU2| QIOIS HH±1(DB5 LHXI DB8)0| WISEI fi 
MB2J(11)S¥E| a^SSICH §S ft OiEai± hH±(CAB)B §^°§ ¥5011 HHxiaCf. OIISBI Si 
S2| 33l15(12a.12b)S lIXHgSI QIOI EH UH±M(DB1 Ul XI DB4)00 §*f£l2 OIISBI E€M2J 
SI25(12c.12d)g XII2xH^°| QIOIEH UH±M(DB5 LHXI 088) (HI S^SCf. 

0| Oil (DEI S ttgSI fll14!A|«|0|| DJS OHSBI AliSOHAHte A|±i £ = (10) tfO|/H°| QIOIEH tH^OI 
WISEI 211 £0||AH£| QIOIEH fcH ^ 2UIPI iC|. D2iAH 103 o|| e£ | Siii AIS610I 

SCH^ OHSBI A|£g|°| =?^0\ D\^o[Q. 

a gfgSI 81 141 Al Oil 01 OHSBI A|±B0||/dte S8 OHSBI SSS( 12a. 12b, 12c, 12d)0| ggOII 
flXISfte SS XIICH ft OIE2fl^ tH±(CAB)» SSttD. 0I2I- »0I «HXHtf ft XII2XHyO|| g^Elte EE 

oiisBi sssoi ss not ai cHsai± w^(cab)« s#su= g?^ 2| sh^oi ^eiatej xiich ft ohe 

Blli HH±» &te 3¥0U tJISfOi OIISBI =M«£H(11)£I S4=£1 A|£g teE(10)S°) UH^dS =^a a 
iAOIffl, 0| Oil DBf A|±B £ = (10)&2| dSdHXIE 2JS6HXIte SIOI SID. 

M±m S^AI OHSBI SlS(12a.12b,12c,12d) #2| OIISBI&xIS* 0IE2II4I»3| 9I& 0HEai± dm 
«2f OIISBISxISa IHIOHS^I flff HOI&SS, 0H3QI ggS(Comrnands)OI li\0\ ft 0\E%\± 
tH^(CAB)« SSH OIISBI gMe£H(11)£^EI OIISBI Se#(12a,12b.12c.12d)S SgSP. QIOIEH ill 
88 flMXHUSI QIOIE) HH>:§( DB1 LHXI DB4) ft XHI2XHy°l QIOIEH bH^S(DB5 LHXI 0B8)« SSH OIISBI 
SS»a(11)S¥E| OHSBI Sg«(12a,12b,12c,12d)S Efe DHSBI S§fi( 12a, 12b, 12c, 12d)£¥E| OH 

sbi sm*bh(ii)s a^acf. 

ffiH S &S2J ail^AIOHOII (OS OHSBI AI^SOIIAH, OHSBI SS(12a,12b,12c,12d)«8 XII OH ft OHE 
aii bH>i(CAB)21 ¥^SOI MS. SSEIE^ UHXigS XHI120II ^§fe OHSBI 

SS«(12a,12b)31 XHI250II *f»t OIISBI SS#(12c,12d)0| AiS UxtSIE^ UH XI S Ch . OIOII CUE} Oil 
SBI AI^SOI »X|»fe »ffS| 33I3F if^SCH A|±S LHS| J3lffS S^EfOH OHSBI A|±gO| 2! 
8SI HHxIi 4= Slfe 3S0I SID. Sfi S^SS UH flOl tt«»fe QIOIEH bH^ g 9? Oil AH 

OIISBI 2B2I0II 2ja?OI SfSSSSMH, g gf#0| SD gOI& SIOI SID. ■ 

E 2= E 1011 EA|@ OHSBI Sl°l 4fA|| SSSSAH S tfgOH DS OIISBI 211 UEHJIt E30I 
D. 

E Zm S ttgOH Da OIISBI S«(12)S, ^^?H£I OHSBI §x|g (20a LHXI 20d), S(21). 

m>JH2l QIOIEI UH^S(MDB1 LHXI MDB4) , XHIOi ft OHEai^ tH^(MCAB) , ft UHH(22)» ?UI»D. 

OIISBI §XIS(20a LHXI 20d)S OIISBI SS(12)^SI 4:§S) ?IXISO|| 0ISIEI2, QIOIEH tHriS(MDB1 
LHXI MDB4)S BS ¥Hii¥(Short Loop-through) SEHS §S3S H(21)j» D|IS£l3Xlfi(20a LHXI 
20d) AhOlon 22SD. g(21)S ill gJ#^¥^AH OHSBI Sfi(12)2| &eoy flSSHM AliS MEtf 
SI 3H^jEI2f CS9«?I AS SiOID. 

OHSBI SS(12)0| E 1011 EAia DHSBI AliSOII 9^1 §? OHSBI SS(12) ^2| QIOIEH 
W^S(MDB1 LHXI MDB4)8 Al^g fiE(10) tfS| SMXHtiSI QIOIEI HH±S(DB1 UIXI DB4) Efe «I2XH« 
£| QIOIEI tH^S(DB5 LHXI 0B8)0II aSSD. Sff DHSBI S6(12) 41 2| XII Oi ft OHEai^ BH^(MCAB) 
fe Al^l fiE(10) 4 k S| §S a 01 ft OHEQI^ (CAB) Oil SfiSD. 

XHCH ft OHEQI^ tH^(MCAB)^ Wffl(22)fe 1(21)01 ¥1 XI Shfe ^5|§}SfSI ffe(E 20)1 AH 

B) SXHOII bHXiaS, XHI OH ft OHEQI^ tdH^(MCAB)fe B8 ¥H^¥ §EHS H(21)j» 
WW (22) AM Oil H2SD. mH(22)°l g^SCHIb bH^Bfej Efe ^El S (MCABB)^I SSSD. OIISBI S 
XIS(20a UIXI 20d)8, H\0\ ft OiEai^ tH^(MCAB)» S§t Aig^ mffl(22)» ^jc) 2| 
• DHSBI §SIS(20a LHXI 20d)OH i§& AI2[»« ^2 S^SS^, -tH^aSl- Efe ^E|S(MCABB)Ofl ±xf 
5jo S 2^£CK mffl(22)b XHOi ft OHEai^ UH±(MCAB)» ds°l e^E(lntegrity)» »^A| 
31 31 91 ff 3SSAH tHffl(22)S CHdSIOI EHI XI^EH^h A|gl 4» SID. 

OIOH [&£} S ttBOB [Tie OB SSI SSOIIAHfe, AI^B B^AI OHSBIS»S(20a UIXI 20d)0| SSff A| 
£S SSfgSSMI DUE B|§ SIM (20a LHXI 20d)0| SAIOH GHOIEIfi g^l? (Ul UDU 

fe H^ID §S i?IS SS(Simultaneous Switching Noise)0| as)9CH S^SSf sgoi 3Hcj8D. 

m& E 2011 SAIS OHSEI SSOIIAHfe HI OH ft OHEQI^ W^(MCAB)Pf B8 ^S^¥ SEHS SSE! § 
EAISS1SU, XII OH ft CHEai^ tJH^(MCAB)fe ±EI» gEHS g£l 4= SID. SS ?MM? SEH 
£1 XIICH ft OlEai^ fcH±(MCAB)OHAHfe. E 20HAH m 4= S150I W^dS^I @(21)S| 8m2J gJ^SIM 
13H OIISBI 2fi(12)S SJ^SIOH hHffl(22)» # H(21)S| 8JD2I S^SS BOH DA| D^lfe SEH 
» 2>i=ri. ujpioii >-pii=! sfuoi T-iirv) ai rwc^ix i-H>^r«iwi= mrv a> rue ski ^ wjx o*is sij= ^ 
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01I2EI 2g &2| HI 01 & CHEBII^ ±a«fe A|±H SE(10) #fi| 3§ 101 ft 01Eai5 W±(CAB)£ 
¥EI B3IS gEHl SteO. 

Sfi £ 1011 EAIS S tfgo| S| i«| A| 0101 ES CHI S ai A|±g ft E 2011 EAIS Oil SSI SfiOIIAHfe g 
8 ¥2i±¥ gEH2| SI 01 El tH± ?5^f ISSa. §)S ¥2^¥ 8 EH SI QIOIEH bH± ?20||AHfe E 1 
21 3I0IEI bH±g(DB1 LHXI DB8)2| Sf^SS U&a 3 Jig 2| OHSEI 3gg( 12a. 12b, 12c. 12d)S It 2. 
XlSfe QIOIEH °i ©SOI OI^CHSia. 01 QH a QHEEI SfigOHAHfe E 20IIAH It 4 2!S0| tH 

itf^t SIB OIISEI Sg(12)S 8J3EI0I 0IISEI§fX|g(20a LHXI 20d)g :H£! # DAI SIM. 

oi asoiiAH h (2i)si smsi si 3 sat sma s^as :hxi;hi sa. 

fiffi #£8158*01 E 1011 EAIS S a§2| 11#A|0||01I [OS OHSEI Al^gjOHAHfe. 11XH«0H BSSI 
Jill 1321 OAS El Sgfi(12a,12b)2 H2XHU0D SSSIfe 12521 OIISEI Egg(12c.12d)0| §m°| § 

i 101 ft oisai^ w^(cab)i ssas Efi §g moi ft cnsai± a±(CAB)a §^2= s?*oii 

-AH-AHS CHS 01 £|£* HHxIBD. 01 Oil aa E 2011 EAIS i(21)0IIAH2| 5! 6rt)3h)3l1S2| OIISEI S 
SM(12a.12b)3f 12221 OIISEI Sfig(12c, 12d)0ll AH AHS BHM»»2£ dHgSJ?)| SO. OIS PJShOl 
OIISEI 2fig(12a,12b.12c,12d)2| 101 SI Ot=ai± bH±(MCAB)g 91 fi SJS^BIOI m± »»2S U 
fiSI HHXiSIXI S3II 2 01 tH^HHdOH S391 71- tttili 4= SIP. 

0121 as = !• SHIS^I flWOI 2S2| AH2 gEH2| Ol&l OlOIXIfytrror Image) g 2fi 

gg 1E§ HDUmOi AISS 4- 2iO. 3EHU *?\H gEH2| 2ggg £?IISI2 ^6hofe 2S 8^31 
fe'sBfe §2| 2§0| CO El- AH fi;>|XI gEH2| 0H2EI ESSBOI AhSS 4 2iE* S It 8 Oil AH b 

E 30)1 EAIS ti\Si as SE HHtittBOl OlSSa. 

e 3S e 1011 eais s ggsi jan^Aioyoii as oiisei ai^isj me HHdasfi uaijifc esoi 

CI. 01 31 Oil AH SSBS 10S Al^a SES l4ErLK2 »5B!S 22a LHXI 22dfe 21 52!gO| gsfSfe 

s^s aayia. 

E 3^ SSmS. QIOIEH tH±g(DB1 LHXI DB8)S 3£j gEHS aH£3Dl KB 00 10) ft 0)Eai± 
bH±(CAB)b 2S£ IflCHS g^SICH 5!ffiS1b SEHS HHdSCI. 0|£f ^S HHdS JhfeS^I SPI 9IS1 
01 E 2011 EA|@ OIISEI SgOIIAH 101 ft OlEBIIi m^(MCAB)°J a^HIIH ^^ffOI mil|(22)» 

2s ahs BPiman ?ixisies mn&Q. 

01 CHI COEI & OIISEI Sfi. OOaa S^(22d)0|| SSfElfe OIISEI S#0HAH2| 101 ft CHE2||± 
tH^(MCAB)2| g^SOl BtQISSfSI fi! HH^S CIS OIISEI Sfi, 0II2JC3I S^(22a)0|| SSfElfe Oil 
SEI SfiO||AH2| 101 ft OlEai^ Wi(MCAB)2| g|^E!3f as XI § CHI 91XISM SCI. Eff AI^S H 
E(10) gOIIAHfe E 3CHI EAIS Uh21 aOI ¥ SfiOI|AH°| 101 ft OlEEIIi tf1^(MCAB)°| g^nj^ XHI CH 
ft OlEai^ tH±(MCAB)2] ej^fflfi AHS 5)d<y^S B3AI2ID. 

C0E1AH bh£1 aS HHd^gOH £|3101 E 1011 EAIS S Bt3°l 11^A|01ICHI CO^ OIISEI A|>ig! 

CHI &3HI SE11£| OIISEI SfiOl A1§1 4 s 2iC1. 

E4bS ag2| 12tf Al Oil Oil HE OIISEI Al^Ufi UEILH^ EE30IQ-. 

E 4S S2S8hB. S Bfg2| 12^A|0||CHI CO^ OIISEI AI^SOHAH^, Al^g SE(40) ^2) 4;§o| 91X1 
Oil Oil 2 El SMBS|(41)^ §8)32 OIISEI SM»E|(41)S¥a 51 101 ft OIESII^ a^(CAB)^) 8) 

saci. sfi amusi qioieh w^fi(DBi uxi db4) ft 121^21 oioia m^#(DB5 lhxi obsjoi 011 
sei SMsa(4i)S¥a ms&n 101 ft oisai^ tn^(cAB)°i gfsfa s^fi gf&2s a? nais 

8m«| UHXISCf. CHI2EI 2fifi2| H3(42a,42c)S 11XHB2I QI0IE1 tt1±§(DB1 LHXI DB4)0|| 

2 (HI2EI 2fifi2| 125(42b,42d)S 121«2| CHIOia a±S(DB5 LHXI DB8)0|| SatBO. 

oi chi coa s ag2i 12^aioiioii me 0112a Ai^aooAHt h^aiohoh 05s 0112a ai^hoiiahsi oi 

SPhXIS AI^U £E(40) g01IAH£| QIOIEH W^^OI OIISEI Sfifi gCHIAHSJ QIOIEH ^2^ ZtiWJ\ 

SO. aEIAH HI22! ^12| OIISEI SSfifi A1§5|01 &Q1^ OIISEI Al^iiSI =?£0\ ^l^olD. 

Efi fi a§2| 731261 Al Oil (HI COSDIISEI Al^lOIIAHfe SS OIISEI Sfifi(42a,42b,42c.42d)0| ggfOH 
9IXIS1b 5S 101 ft (MEM^ a^(CAB)« S^fiCK Efi 112011 ^olfe OIISEI Sfifi. ^ XH1 1 XH 
S2| CIIOIEI tH^fi(DB1 LHXI DB4)CHI S«f2te OIISEI Sfifi(42a,42c)3f 12B0H ^S)fe CHIEEI Sfi 
fi. 12XHtf2| QIOIEH a^fi(DB5 UXI DB8)0|I §^2b OIISEI Sfifi(42b,42d)0l Sfl 2 CHS 5)U 

*i ass bH^iaa. 

OI OH COa B ttSSI 12^A|0||0|| COS OIISEI Al^eSOO/dfc H^AIOHCHI COS CHIEEI Al^gOIIAHa 01 

fipixis oiisei sssa(4i)2i a^si ai^s as(40)6)2i ti\±&s. ^ a^sa. sfi ss oiis 

El Sfifi(42a.42b,42c.42d)0| aHxl2S2 OIISEI Al^gJOl XfXISIte &»2| 22I3I a^S 

CH Al^gJOl xlXISIfe 3301 OH*? 5)201 AI±g|_HE (40)^21 i!2dHXIE LH!!8HXIfe 3S0I HQ. 

fiS E 4011 EAIS 124'AIOHOH COS OIISEI A|±BO||AHfc SS OIISEI Sfifi(42a,42b,42c,42d)0|' g| 
S2 bHxISSS E 1011 EAIS n^AIOHOII as OIISEI AI^SOH blolOl OIISEI SS^2| 101 ft CM 
Eai± 2 95011 CHfi Ififi g>feC1. E 4011 EAIS 12^A|0||CHI OS OIISEI A|±SO||AH 

fe. H^AIOIIOIIAHa OlfiPIXIS QI0IE1 tH^fi31 101 ft CHEaii: bH^^I §1S WEHiW- g-S 
2b DII2EI 2S21 QlOia W^SOI SS ?2iif gEHS g^22 101 ft 01231^ ti\±1\ ±EA* 

gas g«2fe oiisei ssoi deisms ai§s 4 21a. nam 2 4011 eais 3241 ai 011 oh as 011 
sa Ai^aoii Ahssib oiisei ssoiiAHb, io) ft o)sai£ bH^a am?) s 2011 eais oiisei s 
sal aa sea ga exhoh hhxisp. 

E 5c E 4011 EAIS B ag2| 12^A|0)|0|| DOS OIISEI Al^g£| 2E BHdaSg U&LHB ES22 
A1 SoDIMM(Small Out-Line Dual In-Line Memory Module)01IA) A)§2= SMD(Surface Mounting Device) g 
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SE bHdSSS PPLHte ESESAH Hat5|og Algate 0IMM(Dual In-line Memory Module)£| >±m- 
S (Through-hole) ±?t!§ AlSfi g^OIP. O13I0IIAH £2511 52a mil 52d. 62a LHXI 62dte Alia te 
E§0IIAH SS i2!S0| §Sr£lb §9*1 UEffcSQ. 

SoDIMM f S SMD ?20ll 2J5H 2?IH0||A|£| S3|2|eJ ^£!0| ^48101 33|3| S|g §§0| SiP. 

S IS 33151 E SSOI Site SJSOII 33131 33|IDI§0|I SoDIMM § i?J!ii AfSSfte S^OII UISH Ali 

a £E§0||Aia tlHdS 5CH a£S23ll & 4 Site §§01 SIP. 

0I§ ES3f SAIIAHOIIAH SI Sj ^AIOIPI 3HAiaSiP. CH3IAH gaSOl AfgBSJEP. 01 te BJi 

B «§S|3| flff =2|0|IAH AISS SOI XI 2IQISS0IP ^Sg^HflOII 3|XH£ S ttSSI 891 

« aiespi ?isioi ai§s s-e oiup. znass e 3ig sofa «§a h±js 3ia xiaa as^a 
p»e en as ase a tiAiopi 3u§oiPte §s oishv soip. ppah, b gga age 3i#*< 

am Hflte S¥S ^Sll^g^SJ 31^3 A|§0|| £|8H S8HH0I If 2j0IP. 



aa vol b iraoi tus miaa ss^ on xngsite » veoii as ma a Alius aioia 
aia 5^e« b&aiu 4= 21a aoia ai^a enroll 21 e sch^soii z$m& 9901 sip. 

1 

Alia teE; 

§31 Aiig aa§a miaa e§ia; 

§3| Alia SE§a SI40H2I OIIEEI Ell; 

§31 miaa f§fas?a srsate ss aoi si aaaii ai; 

§3| DO SSI S§iaSV9 *3H2 §3| SS la id Oisaii ai« §§E£ 930II HHxiate 

snwasi aioia ti\±m; 9i 

§31 on a a ssia§?a s§£i2 §31 se men si aaaii ai« §§es ?*oii wixiate 
i2xHya Qioia aiis =?m\n. 

§31 aisa 2ii£i anas §31 uiish^2| aaa aismi §*taa §31 miaa a#sa 1258 
401 312x11 y°i Qioia aismi §siaa §31 mi a a ansa 312 % 125s §31 §§ ma si 
aamii a±» sssite 2S s g o 5 mi a a ai^s. 

2 

an soil siaAi, 401 miaa ans ^^teeoi m^. gsaa^ dHxiate 51 f§°§ shte mia 
a ai^s. 

3 

an»oii siaAH, &oi hi i5oii ^site do a a aesjn «3i 125011 ^site miaa a#soi ahs axi 
aa^ ungate ss ^§£s site miaa ai±b. 

4 

n 19011 aaAH, §3i 1 12011 ^site miaa zmmm §31 125ml ^site miaa a us s^e s 
adype)* §>te ss ^ses site miaa Alia. 

5 

aimoii sioi/d , §31 ai 12011 ^site miaa aisa §31 125ml ^site miaa sssg 
Dia(Mirror) 82i ms. p^ §a» 5>te 3i« ?§2§ ate miaa Alii. 

6 

sner oil aioi/d. §3i ^ miaa aes. 

§31 miaa ai§mi oigMate miaasxis: 

§3] miaa asa" esmi sixiaa §31 ai^b aa§a a^iaa aaspi as 6!s 

§3i misa as§mi oisiab am; si 

§3i tit gjg^^a §3i aa Aioimi asate la si aaaii mil ?mma. 

§3i ia si asaii aii se 6)§3h §31 aa« 3i« §31 ^ miaasami ai^»» »3 
aa^ §31 miaasxisoi §31 aaa s^aami ^xi^as aiate ^s°i site miaa 
Aiia. 

7 

near 011 siw/h, §31 1a si aaaii aite. 
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S| g^SS S8H U3lb B£ ¥H^^ SEH2I 2S ^S°I 81b CHI S ai Alia. 
8 

J3I6SOII 2iaA|. #31 BIO) SI asaii tfib. 

#31 Alia SE#£| #31 SI J3ICH S! asaii ai£¥a g3ISb ^9" f EH£J 2S ?gog 
81b mis El Alia. 

9 

JU6&0U HOI/H. #31 ^ (HIS a SIS, 

^ #31 t!l SS^¥£| S^£!]2| S^S! AhOIOfl SS SEHS §#92 3aS §H4°| 0)12 

eisximi ssab s*40hsi aaa. ais a .?asib as ^§22 sib misei Alia. 
a?a 10 

nettoii aaAH. #31 a a si asaii aia #31 aab #a us. tim>m misib #a one 
a ssa eea ^assi &e esoii uHxisib as 8ib onea Aiia. 

a?a 11 

ai6»oii siaAH. oiis ei ss#wi #3i aa ch^mi aixiia3i oissgb as ^s°§ sib oil 

SEI Alii. 
12 

Alia as; 

#3i Aiia se#°i mis ei SMsa; 

#3i Alia se#£| smon°i oiisa st§; 

#3| MIS E| 5§§aiS?EI «ISSfe ss aa k asaii ai; 

#3i misei 5§ia§¥a sf#an #3i g§ ioi si asaii aia sua g&ss a? 
nas sm«i HHxisib auH«a qi oi eh ai« si i2xH«°i aoia aies ^asm, 

#3i misei sssa suss #3i aixHaa aioia aisoii s*fss #31 misei sssa 1228 
#31 a2xn«a Qioia aiSMi s*fss #31 misei sssa ai2 si ai2ss #31 §§ aa si 
asaii wis s^sia #31 a 15011 ^mb misei sss:m #31 123011 ^sib misei ssboi 
a* a sens cm*i its uiixiEih as ^sss »t misei Alia. 

8?» 13 

9112001 SiaAH, #31 2f MISEI 2iS, 

#3| MISEI SS#MI DlSSSb ^<£3Ha MISEI S««; 

#31 misei sea on -flxisioi #31 Aiia es#a a^iaa asepi us as^¥; 

#3|. MISEI SS#MI Olb^ab m ffl: 

#31 aas^^a #31 aa aioimi sia^ a 01 s 1 asaii ai; si 

ZfZf #3| 6!S gjg^¥a gJB*Bj» g^E! AIOIMI =n^= ggig g/dgn *0|E 8IU£| MIS 

sisxioii aiab ^4=3h°i aioia aia ^asm, 

#31 Misagxisoi #31 aaa s^aejoii siab 2s ^§°s sib misei Aiia. 
a?a 14 

n 138-01 aiaAH, #31 aa si asaii aib, 

#31 <ys ss^a sm°i sj^ss ssh a^aa #31 aas asi * #31 ijs 21***21 sm 
a s*as ssH U3fe aaa 2s ^§21 sib misei Aiia. 

a?a 15 

113&MI 2*aAH, #31 aa si asaii aib. 

#31 Aiia se#£| #31 gg mo\ si asaii ais^a S3iab ias taei as sgo S 

8hb MISEI Alia. 

a?a 16 

BH3SMI aiaAH, #31 ma si asaii aia #31 aab #31 misei sea sa eaoii boxiab 

2S ^SSS 8lb MISEI Alia. 
S?S 17 

SI13SMI 910\M, #3| MISEI SS#MI #31 affl Mi! Ml aillia3l OlSMSIb aS f§2S 81b 
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S^S 18 

CHI2£| 260II 21CHAH. 

33| (HIS£I 2630II 01SE£|fe *43H2I 0||2£l§Xl6; 

331 on 2 a essi eaoii am sum ai±b 22321 5H a- assf^i dfi ei***: 
331 oii2£i sfi^oii otssgb K 

331 tis £j6§?¥2i 331 win ahoi on aigb aoi ai oiEai^ m^i ?uioH2, 

33| 1CH 9i Of2ai± W±m S& da3|- 331 tfiffll 313 331 a* OH 2 £13 XI Oil AI2>»» £2 2J§* 
22^ 331 01l2£l§Xl6O| 331 tflB|2| 6^!£12J0|| ^1(^22 SSEIfe 336 *§|2S Site Oil 2 El 

as, . ........ _ .. .. 

S?S 19 

»18»0|| atCHAH, 331 10) 91 Oi2BII± W±te. 

3^1 4ji gjg^^a 8H42I gjsias S5H sj^aw 331 a\wm x& * 331 dm a#^¥£i sm 

21 I^Si SSH U31fe S8 ¥2i±¥ tEH°j 3!6 ^S2§ Slfe 0||2£l 21. 
g?g- 20 

391188011 2ICHAH, 33I HICH &J 01231^ W±fc, 

331 A|±g £2321 SI 01 Si CH2ai± m±2¥EI §3|£lb ±EH>=! g EH21 51 ^§2£ Slfe CHI2£I 
26. 

21 

1 189011 2-iOUH, 331 a* QII2EI 268. 

ZfZf tit US»^£| gjsism S»a AfOIOII gfg *H±±*'SEH£ S322 3012 S1U2| CHI S 

£13x1011 assfe **3H2i aiois m±» a ?t)isib 26 ^s°§ sit miaai 26. 

22 

»I18»0|I 2ICHAH, 33| HI 01 SJ 01231^ tfl±21 331 tflfflb 331 6!a S6^¥3| flflSffc 331 0112 
£1 2621 ffaa *5|8f82| ffffl 5*1011 BHMSte 326 fS2§ Sib CHI 22 at 26. 

23 

H1 188011 2i01 AH . 331 0|I2£I 263011 331 ti\W Did Oil ai 11^9 31 OlSMSb 26 ^§22 «*te 
WIS El. 26. 
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